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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve throughput in 
a manufacturing process of a semiconductor device 
wherein impurity layers being a source or drain are 
provided on both the sides of a gate electrode on a 
semiconductor substrate. 

SOLUTION: After gate electrodes 104 and 105 are 
formed through a gate insulating film 103 on a 
semiconductor substrate 101, side wall spacers 106 
are formed on both the sides of a gate electrode on 
the semiconductor substrate 101. On both the sides 
of the side wall spacers 106 on the semiconductor 
substrate 101, a first single-crystal silicon film 107 of 
superior crystallizability is formed by epitaxial- 
growing at relatively small growth rate, and then, on 
the first single-crystal silicon film 107, a second 
single-crystal silicon film 108 is formed by epitaxial- 
growing at relatively large growth rate. By doping 
impurity to the top area of the first single-crystal 
silicon film 107 and the whole area of the second 
single-crystal silicon film 108, an impurity diffusion layer 109 
formed. 
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14 



S2<Z)*8A->y ny!2 0 8(iSl WSMSS^y ^> 
[0 0 5 9] ft, ^2(7)^0^^^2 0 8^^ 

[0 0 6 0] » 2 y ^>BI2 0 8 Ktt 

[0061] »i<o*«ffi^y =yl2 0 7^ 

l2COM B s B>'y=iyi2 0 8^ K-X12X10 15 
c m" 2 (DWcm^Jr^Z* 0 k e VOi^/^-taAL 

fc^, w^.fi9 5 o e c<D&Mm&z ofwmaflctT4 5 - 

£(c£«9, 114 (b) tc^ti 9 t-, ^2co^ B l^y 

3 2 o 8 wia&t^s i <o*iBfi y 3 2 0 7 

Wi^, p IW* 1 <0*8S'> y 3 2 0 7 

mil, nio^-f ty^aA$ti5C i (c J; ^ 

[0 0 6 2] ft, nS^^«»K:»I 2 0 9 SrMtS 

[0 0 6 3] p y 3i >-g;K 201 C0±(- 5 0 

6 5 0 °C<Df&Mm$: 6 0 ©IBSflSf 9 w k (C J: 9 , m 

4 (c) {C^-fJ;?^ l2^^ B B B ^y3yR2 0 8 
<D±mc^# >i/V K12 1 O&M&irZo 

o o^c^jRfta* i ofwaa«ff*o-c, ^^y-y- 

[0 0 6 4] p y 32 2 o i <D±icmm 
mmm2 1 i^mm^tzm. mmm&mmz 1 i tcy- 

Zk, K2oStl6*«tc«5*W*SSIld s »?>n5o 

[0 0 6 5] JS2(B*«»»Cj:5£, S2(7)»g B V> 
y3yR2 0 8 WlSfilgH, 1 1 COHMSS *> y = ^JK 

- hsfts*# < ft6<o-c, n^ B v>y3y)i2 0 7 

<tfB 2 com^ H B a '>y 3i >fjH2 0 8 t <75«ji«:<0^fi 

1 1 (D^lav'ii 3y))l2 0 7C0fiKfiB#W*15»Sffi-e 
ifoO, 12 (7) m^ B e B i/y =« >BH2 0 8<75j£ftfl*W]«12. 



/2Sa»CMffiT^^ 0 
[0 0 6 6] ^2 Oi)M££ v/y 3yR2 0 8 (Idcfi 

R2 0 8 05±«H^^>->y K12 1 OKSEffci-S 
JB2 0>*IM* H V>y = >|R2 0 8 0Tfflfl^F*Cft 
&«Wf2 0 9^^S«|C&IfS<7)T% *fry-*S? 

[0 0 6 7] ^fc. p njg^ll^ttlC^tl^lKT)^ 

fefiv^y =*>Bt2 o 7<Dftmcj&f&istiz<D-e % m&v 
10 — * ttSKonf aofi£ 

[0 0 6 8] (13 CO jlffi^ffi) KT, #»W0>IB 3 <D 

IE 5 (a) - (c) (a) - (c) fc#BRL* 

[0 0 6 9 ] *"f, d5 (a) id^f £ 5 nSi/y 
3yM3 0 1±(C LOCOSXttM/yfd^45 
*^»*«*3 0 _2«r»ritLfc«, 3 - 8 n m<50l?£ £ 

j^o^- hfbkR3 o 3 ztetft-tZo m&<n-%m 

td<fc «JK h$iR3 0 3CO±(C, 1 0 0-3 0 0 n 

20 mWS$*»oTiWp®#fefi^y = >13 0 4&tf 
5 0-2 0 0 nmCOJS^^r^O±Ji<Dv'y =^»{bIBt3 

— hfiHWxiHO. 1—0. 2 ju m-C*>!9 , htlll 

^j^fi*i~i o txmx-hZo ft. -bii^v-y 3i ^m<tm 

3 0 StdftxT, vy =^affcK*r»rtLTfcJ:v\, 
[0 0 7 0] i^C, n^->y 3ygg3 0 1 <D±.lcm*- 

^30-100 nmWe$^oi/y = ^SEftKSr^ffi 

4 =cy1-^y$:ftt£ OZk^XV ^ {gj 5 (b) tCTFi-^ 

30 5t-. y- ni«)«ii-'>y = >«ftR^5>45t>f 

^— 3 o 6ll->y n^gtffcffiKJ; 

[0 0 7 1 ] W:, 3sccmOii^^>7>^, 
0. 001 s c cmWli^^7^fyM0. 02s 
ccm^WI^^iAt6^(^ 6 3 0°C<D 
felltTxW^^/urtltS-frSwttcJ:^ HI 5 

(c) ic^&oiz^ ni->y =r>»fi3 o i icistts 

40 £ilLT^5ffi«iC, 5 0nmiSofJ^fiHti: 
itlfc n v/ y a >R 3 0 7 t5, 

*a*^^n, ->y =x^KfkB!xii^y =^»t;iK 
±{c^s Ltii^ #fiff(o-> y 3T >sf{k8t*»*"rs 

[0 0 7 2] ^ B B H y 3 yR 3 0 7 ^fijclt 5 
{1, rtft I/- h f±fi 1 0 n m/» i: /h S I ^. Lt^L&t^ 
6, fifcSL'— M*>hSi/MZ>-t\ ^ B e B ^y3>fll3 0 7 
H3B*tt«cfli*t-C*3 «9 , -t^ftft*iSll(5^M^:|5ft-c*> 

so [00 7 3] fi, ^ B B p->y3y)i3 0 7 M^t6I 



(8) 



2 0 9 7 3 l# 
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SJc*5v^TH, iff 9 ^^i:ttx.X*>7 v#*^<7){tii 

[0 0 7 4] 2. 5 s c c m<DMfk<Di/>"7 

0. 5 s c cmOM^/^/^^^^S^O. 
02 s c cm^Mi^^Afa^C, 6 3 

o x:<Dtmm& t° * * > * ^j*ft s * 5 ^ £ t c £ 

9, 16 (a) (O^tJ: 9 tc, |^ B |^!jnyi3 0 7 
(7)±{c, 1 0 0 nmiS<Of$$r^o/y K-yiW* 

[0 0 7 5] yyu-^^^-^HWoritfttaff^^i; =x >@ 

7 1: A« $ it 5 £ # towkmrnSL t mtSA > y 

-^i3 0 8 *raft**6i:#W«iaffl*i:AS|Siaft 

-e*>5**&, *»s->y =r>y/u-^-^ Ag3 0 8 co^ 

ftu~Mi, lfeV>!J3yg3 0 7«^hJ;!) 

dcftu— - M>*#^<o-t\ 3Ms B v>y a^y/u-^** 

13 0 8 ll^^a > y =x ^JR 3 0 7 {Cfcfc^T^ B B B tefCl;& 

[0 0 7 6] ISL mfefiv'y nyy;wnr)i,l3 0 8 
*rdlfti-5Xa«c*5V^Ttt, i;v/7V^C{Ut'>7 

[0077] *iBi5/y3>y^^i3o 
co£3J-, #feS">y =^fflt3 o 7(cif<r, m b h b ^^ 

#5#ij&ft>— h^^i/^MLtt)]:^, 

[0 0 7 8]fc ¥e B S B'>^>8l3O7^a ? *IS0 B a 
^^y^-7z^J|3 0 8l:, K-XI2X10 15 
c m- 2 CO* £g(f>f 1 0 k e VOx^/U^-fliA 

Lfcf£, #J;ih£9 5 0°Cco^S^3 O^fBISfffrfc 3 
I^CJ;^ 16 (b) (ctjM-J; ^£ B V>y^> 
y/uvx^i3 0 8(O^S.t>*^ B s B ^y =t VSI3 0 

7co±^(c^6^igc (jS*-CtM-*i*> y-*xfi 

fi* pM^^-f^-^^^A^tL^r £{cJ;9, pi 
«B«i:«ftt6^t\ *Sfi">y =ofH3 0 7cof*j£iUc 

[0 0 7 9] p S^^MMtttRII 3 0 9 «r»j*1-* 
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[0 0 8 0] n y =1 3 0 1 C0_h(C 5 0 

6 5 or«0*i*Q ! 3£6 0»Wia*tfft5c4:ICj:9, B 
6 (c) IC7^-fJ:9tC. ^S^^y^^r^Ajg 
3 0 8<7)±£jWC^ >'>y KB 3 1 0£JfM-f So 

sl 9 o o°ccom&mzi o»wy[fTftot, 

> y 1M KB 3 l 0 fcffittSMfr*-*. 
10 [0 0 8 1] ni->y3yifi3 0 1O±l:IPfl 

«fe»JR3 l l «ri6aifc8, tt«mift!HK3 l llcy- 
**KXfi ytS^ft^MC3 l 2 

[0 0 8 2] m30^JF^(CJ:6^, y/U^^-^AS 
Wco/Sftiftfta^>y 3>@*<z>j«ftffii£J:*) fcffii^fc 

*ft4'> y = > ^ = 3 0 8 Ofifi I/- h 

iS*#<*«W-C, **SAv'y =>fflt 3 0 7 <hm*£ B B B i/ 
y 3 y^-e-^i3 0 8 £ <D«JIft:GDj&:i: L — b 

li, «*o*ifeo* <9 Sfefic/ y =i y^w^^MtS 
R3 o 7<ortft#iBH5»a*-e*>9, smss^ y =* v 
n<n rtftttm raft 7 ^t*> * ^ & , «*o*fe*c*3 it a 

mi 5 »(?)«fti*IBi:» L 1 1 / 2 WTicIStft 5„ 

[0 0 8 3] JjMSfiv'y 3 0 8fiJ# 

ftu- h^^:tv^/c^^ B H B ^ic^6^, K*tti^y ^ 
y^x^Al3 0 S<D±M\±7-#>^y KB 3 

i o«ca£{ki-5i:*«-. #s*v/y=yy/i/^!?^i 

3 0 8 <DT^{iT*£^l£ifc;f 3 0 9 cortffi«*S(cf4«-r 

[00 8 4] p n^(i^ a B B ^(C^iX^^ B B B v/ 

y3yR3 0 7^»i:»dt$n5wt% *&y— 

[0 0 8 5] mjgft^y 3>^U^^^A«3 0 8ti, 
m^Q B B ^>y 3 v^{cJt-<T^> K=^+ y 

f ^ y t-f Ki 3 i o t < t 
[0 0 8 6 ] (»4<oHJ6^ffi) UAT, &&W<n&4<n 
40 B7 (a)-(c) ^t>'(H8 (a) - (c) S:#JSLfc 

[0087] dj7 (a) i^n^t:, piyy 
3yil4 0iic, Locosxiihyyf^'b/^ 

*^*««4 0 2Srf/filtLfc«, 3-8 nmcOIIC^^ 
jtoy-M6iR4 0 3$rMt6o J^^co^fe 
(^J:"9, h*fi»IIS4 0 3WJilc:, 1 0 0-3 0 0 n 

mCOl?^^}#oT)lOn§l#^ 0 B Q ^y n>fli4 0 4 
5 0 — 2 0 0 nmOifl^^^poJiBcO^y ^>^bfll4 

so - hSfi^J^Lfi'o. l-o. 2Mmt'^^ y-h^i 
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(9) 



«Mft!g 3 2 0 9 7 3 1 f 
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[0 0 8 8] p IV y 3 4 0 1 GO_h^£@ 

0-10 0 nmOf$Sr»ovy ^>WC 

K^-^-t-4 0 6S:MtSo ^-f K£ 
/u*^— if— 4 0 6lii/!) =^SfcftlR(C«t 19 

[0 0 8 9] 3 s c c mCO^ScO^v^^V^^, 

0. 0 0 5 s c c m<D7fitik<nfcX7 J ^RXfO. 02 s 
c cm<o«lroS*^S:*Atai:*{c, 6 3 0to 
Mi£S t'x $ 1 6 : «!: ic i 9, mi 

(c) (c^rf «£ P S^y3yiS4 0ii:*Jit5 
hm^&tff-^ K£j*~ yu^^<— 0— 4 0 6 rt>fb^ 

flHxfcnfflWKlO*»»5xy 3>Bt4 0 7«:»fiM-$ 
<t£=lC, p 1/ 3 ^Sfi 4 O 1 IC n IWffi»S^F«ft 
■ 4 0 8t»*t5. rC0#<g\ '>y=r> 

[0 0 9 0] R i a yR4 0 7 trtftts 

=fVjR4 0 7^ H B 0 ti{clStLT^«9, -t<&tt**fi»ttf5 
[0 0 9 1 ] j«, mi CO^ 0 B B v-y 3iv^4 0 7 

[0 0 9 2] 3 s c c m<Drfi&<Oi/i/7 ^If^R 

<!:{;:<£ 9. i8 (a) ic^-r^C fgi <&*S B V>y 

3y^4 0 7WlC, lOOnmif^f^^oyy 

- cDit^\ «s*^/^f±, *>y 3>^t:Kxf*'>y 

[0 0 9 3] £2<E>Hi*Sfiv'y a vgi4 0 9 «r**+5 
Ilt'li, I 1 O^B B B y 3 yfl|4 0 7 (D^f III: 

l2^a B B yy 32>fl^4 0 9l±|gl w||S B V>^ ^> 
IK 4 0 7(ctt:^TJi& B B 0 t£i-#9 , ^^ttfiWigicji^Mi 

[0 0 9 4] ft, »2a>HMS B V>y =>>m4 0 9 



[ 0 0 9 5] *2 0*«*^y a^BU 0 9l:ft 

[0 0 9 6] *l©WS*^y 3^«4 0 7M 

|2^ B V>!i^^4 0 9i: > K-X12X10 15 
10 c m- 2 (7)?ttiR>f ^^Sr 4 0 k e VWx^/U^--?jiA L- 

fc®. ^'j^(i*9 5 o^fjftfttss: 3 0 8>raa«*T# ? ^ 

irlCi'K !2^ B B B '>y 3i >}R4 0 9 

1 <oliU&£i/y = >R4 0 7(D±ffl*cijS5«* C£*t* 

^■r««) i-. y-^XIi K l/^f > i ft 5 n aoiRia 

^«Wl4 10^«t5a n3U&#l«0* 
^ali/y 3yg4 0 7<7)J:^(7)Wt nSW^IMfc'f 

*v^&A£*i5^£f-J: 9, niroili^MiW 

^ae^-rsco-e, iiwiiSB B 0 v/y3yg4O7(ow 
tc N k*x:^*mmi4 i o tvtmspf¥Mm (si^i 

20 *SSr>y = VfflU 0 7tC*5Jt5Tffl^«*) t^ffi 
[0 0 9 7] n a<OW»« 3 F««« 4 1 0 «r*Sti- 

[0 0 9 8] &(C, p lv/ y 3i 401 0_b(C 5 0 

6 5 oK,<nmtoM*:* otmumnte? ^tizzi* m 

8 (b) IC*"*-* 0 [C, f 2C0^lyy3y^409 

co±getc^^>->y u--r k®4 i i£fl£j£-r5„ #;^> 
o otoifei^i ofMWSKfTfto-c\ f^yvyt 

K14 1 l S:ft«fit{ki-5o 
[0 0 9 9] (H8 (c) ICtjH-J; 5tC, pl'>y 

3i>s^4o i o±{csw*6*Bt4 i 2zmm\.tcm, 
[oioo] fg4<nnmmmiz£zb. »2^#»*^ 

y 3 yg4 0 9^ftXSH, SB 1 *> y = 

40 4 0 7CO^SX^(Clt^r^S a L^^^i^7t^, fiJtS^ 

-M^^^ot-, lK7)*Sf B '>yayl4 0 7 i:S 

2w^ B 3 v/y 3i >g^4 o 9 b<omm^(om.^— mi 
is*<z>*jfeo**)jtt*tt(c«nfc*»*'>y 3ivhi^^ 

Sr»*-*-6*ft«ctt:'<-c*:*<ftS 0 ^^Wtcti, Ml 

W*3B»->y 3i VBI4 0 7WfifcSB*Pflli5»SS-C*> 
9, ^2 0*feAv^y 3i>fl^4 0 9<7D/*gB#r B 1fi2. 5 

so [oioi] ^2^^il'yy 3i>8i 4 o 9(Mf y- 
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(10) 



q#i^m3 2 0 9 7 3 1 ^- 

20 



JiH4 0 9<D±$MZ?'# K14U iC^fc-f 5 

$2(D^ B B a ^y = ^IR4 0 9<DTSfi(i£i&fi 

[0 10 2] i^g^*fc«l4 1 0 tf&S&TW 

®mt<nm&mr&&mmfrtz / mi (omm^yv 3>- 

[0 10 3] y— ;*XteKW ^b?j:Z>nm<n 

K»«^FIffi»Ji 4 1 0 pffli/!J 3VX«4 0 icOpM 

[0 10 4] (I5(^»i) KT, «^I5W 
B9 (a)-(c) 1 0 ( a ) - ( c ) «r#RR L 

[0 10 5] *i\ 19 (a) IZTjk-tXllZ. pii/y 

i^«i«5 0 2«rMLfct, 3-8nmt7)f$!r 

iCi I?, htftlRK5 0 3<0±iC, 1 00-30 0n 

5 0—2 0 0 nm(DJf:££l$0_Ljf y =>yW5 
0 5^b45y-h«l«:»«t5 8 B^-MS^ 

— hfttt0»Jx.«O. 1-0. 2 jim-efc?), y— hfBd 
Mtlfl-lOjumffeSo JJiOS/y a^KffclK 

[0106] rc, P i^y^ySl5 0i(oii:iS 

ftjKfl'Jx.tf 3 0-100 nm^S^^rftov/y 3 vSffc; 

«**8tLfc«, i^>y^>if»^LtiMK7 

^zn^^v^^rtf^ 9 r 9 , IE39 (b) ic^-TJ; 

9 tc. y— h ««<z>ttiB tc "Vila valuta* e> * s 

K^^— 0 6 IrMf 5 0 ft, t-f W 
^-vi/*^—- fr— 5 0 6i2>-y avIMbBtKLj; OJBfiltL 

[0 10 7] 3sccm^i^^>7^^^ 
O<0. 0 2 s c c m<7^4<Z>^i£;#*£:*Ai~5£* 

tizzy % 19 (c) ic^-r piv^ya^sa 
5 0 1 ^jsitay- k**— /u^-if 

(cignfc y v k— ym<om 1 4MS A > y 
= yR5 0 7 ^iSt5 fl ::<£>*§£\ J£5R#*ti\ ->y 

-hlifilOnm/»t/J^^. L*»LftiSe>, 

- M*/h£^<7)-e, £ 1 co^Bl'>y 3>^5 0 7M& 



[0 10 8] ft, £U<Z>3M&BV>y =»^3l5 0 7£jSft 

[0 10 9] Ri:, 3 s c cm(^IiOv ; v'7>^^^ 
1/0. 0 4 s c c mCO^acoJ£^7y^^?SA-r5^^ 
(C v 7 0 O'CroflLSt&K"?:*- tT^^ri/ir^dtftS-frSw 
£(C£<9, 110 (a) (C^-Ti 9f-, *1 <D*aSfl>' 
y =3>-^5 0 7COj-{C, lOOnmSS^I^^fO/ 
10 *s V-7m<Dm2<DW&^sV = VSI 5 0 8tr»«t 

7CO^Xm(Clt-<T^^^iii^C0T\ EfcftU— h 
I4fi4 0nm/»i:*t^. La»L*# 6>* J** U~ h 

j&s*#i^<z>-c, i2co^ 0 s 0 yy^yi5O8(iiio 

20 [0110] ^ l2^ H B B yy^>l5 0 8£/&g 

[0 111] S2(Omv/ynyR5 08C^ 

(C, f 1 OiJBfii/ y 3 yR 5 0 7 Clt^T, ftfittf* 

[0 112] Il^)*gBl'>y 3 Vfflt5 0 7&tf 

JB2<0»«*->y =VBI5 0 8iC, K-X12X10 15 
30 c m- 2 (Dmm-l jr^Z 5 0 k e VCO^/U^— L 
fcSL #J;Ltf 9 5 0°C<7)^#L51£3 0»nBa*f?*5C 

t^xv. ^2^K^y^>i5 0 8oi«(;i 
1 w«Bi*> y 3 y» 5 0 7 © 18i:»5*« 

ss»i5 0 9wn, nfflcoasaft^FM 

(0113] isfctc, P a->y3 vg« 5 0 1 <7)_hic 5 0 

6 5 ot^I^e o&mumftteo :ii:J: 9, {1 
10 (b) (o^-r J: 9 l2co^ B |yy ^yBlso 
9w±»i:f^>">yt'f KJf 5 1 0«rMt5o 8: 

SL 9 0 0t«l^lOWMlT^ot % 
*>yiM K»5 1 OSrffifiStftLfcflL K^iyf> 
ytcj: «9 ^-r K^^-zu^^— y— 5 0 6 SriSWWJcl^ 

[0114] piy y =3 5 0 1 SlO 5 ^ 1 <n 

50 **SS'>y 3 vfflC5 0 7«C, K-X|lX10 u cm- 2 
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(nm&'iir^'k 1 0 k e V<7)^,u^-T-£ALfc?£ > 
#lx.li9 5 O t C<^*#! ; iI£ 3 0 SMBWEfif* 9 - t J; 

pS'>!) =^Ifi5 0 1 (»& 

[0115] ftfC, BIO ( c ) ItZTjk-fX 0 (C, p 
V ^>S^5 0 l<7>±fCJBft1*6»I«5 1 2£i£3BL*: 

RJlPfll6»IK5 1 2ty-^t«XttKl/-{>'W 
fcttS&M«5 1 3 5 4:, « 5 ojlififl£ffifc 

[0116] fB5«>jtlfi»»iJ:S4:, JS2fl>*«*^ 
y =i>B^5 0 8<£>/&;gXl£tt, Si <£>*JMg B V>y = >flK 
5 0 7(D^xm^Clt:^r^^7!^s^iiV^7 , ■c^, J&gU 
- M**tv^-C\ SKO*ftivy3yR5 0 7 i» 
2 0*3Bft^y ^>J^5 0 8 £<D8rJi#<Z>ritgU— htt 

Sr«/*i-5#fefcJt^T*#<*6 0 Si 

u % »2^*tta->y ^^15 0 8^>aA«nti2. 5 
/2sai:«it?ts. 

[0117] i2^H 0 e Hvy ="^15 0 8f*fiS:«u- 

15 0 8 60±ffifi^^>->y-^^ Kit 5 1 Ofd^M"* 
t^fcfC, 1 2 (7)Mi y =1 >I 5 0 8 WT^filiM 

7ic*ji 5 0 9©rt»«*i:iait5o*c, «#y-* 

[0118] KSft^MMJI 5 0 9 &fi|ft?H«l 5 

1 1 k<nm&mr&skm^mtifc%i *>y = > 
■is 0 7^rtwjc«rtsixs^-c. ^y-^m-^coti 

[0119] y-^xtt KW>i45nSwli»S^ 
£&4&Jf 5 0 9 ^ p^->y 3>iS5 0 1 tf^-r^MSSc 
t<OBIlfciS»K5Ftt*Jl5 1 1 fcft$ELT\<^Z><DX\ * 

[0120] (|g 6 <7>Hffi7&!B) KT, *«W0>IB 6 <75 

Hill (a) - (c) Mil 2 (a) - (c) £#flB 

[0121] *1\ mil ( a ) ic7j*-r * 9 P sh> 

y^^S^60 1±(C, LOCOSXtth^^f)* 
6i^W6 0 2^Ml^l 3-8nm?)lf$ 
^oy-h«6 0 3^Mf6 0 JilfcJtf);^ 
jfetcj: 9, hlfe»Bl6 0 3<7)±ic, 100-300 

r/5 0-2 0 0 nmCOf $^0±iW">y = >mi£K 

e 0 s^&fcsy— h««*r»/*-ra. »y- hta^ 

h*ti«lx.fio. 1-0. 2 M mt'fc^ y-h*§ 



(11) »«F»3 2 0 9 7 3 1 § 
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ttWx.fi 1 - 1 0 0 m-c-fca, ft. JJio^ 1 ; 3>»fk 

16 0 5CIUT, ^>y nyHblg^Mltti^o 

[0122] ftfC, p ffli/ y 3 6 0 I (D±[Z±m 

tttC, 03Jx.fi3 0-1 0 0 nmW»*«rl»*>£o»M 
iMxi 0 21 / cm" 2 tfe5PSGR*«aLfca, H£ 

J:0, Bll (b) fc^T J: 5 hm^co{RiJ®(c 
PSGW^45f>f K**~A'*'<— 6 0 6Sr« 

10 [0 12 3] i^i:, 3 s c c mtO^fi^v 7 ^^^^/^^ 
0*0. 0 2 s c cmOiS*OtS^^*At5^ 
fC, 6 3 Ot^lMt^t 1 ^ Jrv't/^I^^: 
5 , H 1 1 (c) \c*k-f£ pS^^vS 
^6 0 1 ic^lt^y- hftffi&tflM KC*™ 
f— 6 0 6 3&»b«aL-CV^S«|«fC, 5 0nmlg(7)l? 
$^^*>^ B a B^(C^iX7ty > K-^fflWjSl <7)I|M£ B V> 

y3y«6 0 7fe»*t5, w<a*fi\ **^f^tt, > 
y 3>»fbBixtti/y ayiftiii±ic«fttti*5# 

20 Koies^y =i^jk6 o 7«rri»-r*ia-efi, jsrs 

hfittl 0 nm/»i:/h^\ Ud»L4*se>, fig* 
h#/hSVM&-C. Si 3yg6 0 7fi 

60 

[0 12 4] W % JRi^*IS*^y ^yl6 0 7^/^S 

[0 12 5] 3 s c cm<0«i0^7^M 

30 t/0. 04sccm^«|^^At^* 

ici, 7 0 otMia«tit:^^'>t^«fi$t5: 

^fCj:*9,mi2 (a) \Z7jki-£ Si COm^ B B B i/ 

ynyi6 0 7O±{:, 10 0nm§S(?)f$^o|S 

8£rffM-T£ 0 ::<0|§£\ *Silt#*tt, v/ynyMlg 

^*{tBtS:l«*-rSfe«>^al|tA*tl*. l2^ B B a ^ 

y=yR6 0 8 S:*fit5iim iiwi^v>y 
^y^6 0 7^Sxmt-it-<r^faffi^i^v>co-c% 

40 Hu~Kil34 0nm/^^^\ L^Lftj&Sfc, 
rt*^— hdS*#V^-C, !2« a V>'I^Si6 0 
8 ttS 1 CO^ B b b > y = VflM 6 0 7 [Ctb^T^elt^fC^ 

0, *^3B*«itf-fi*:«S3ft s #ft-rs. 

[0 12 6] ft, ^2^ e B H >>y ^>S16 0 8S:*S 
(c ft x: T ftii^JfisRfk'&ft ^ S: ffl ^ r t> <t v \ 

[0 12 7] I2<7)»ii'>y ^>fll6 0 8(CR 

^r, ^^ B B B ^y ^ygx^fv'y 3^«t 5 

so fC, Si (75#feft->y ^yie 0 7(Ctt-<T. ^ B s B ^tt 



23 



(12) 



WmS3 2 0 9 7 3 1 * 
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[0 1 2 8] »KO*jBft->y =i>Sg6 0 7&t/ 

S2o*ifiv/y3yii6 0 8i;, K-xt2xio ls 

c nr 2 (Dfttm^X-^Z: 5 0 k e VWx*/U^-fi£A L 
<h id J: «9 . ^2com^ H s B i/y ^>SI6 0 8<O±fflR0«SB 

ia^»Mfci6 0 9*r»J*t5. ^Wifellc^ot, 

i (75*3Ba^y ^16 0 7Wpf->y =>ii6 o 
w-sy- h*ffi{wj<^«*i: p^->y ^>m&6 out: 

Mftjft* -C^ta*) KL^tt^iSa*** 
[0129] ft, 9 5 0 °C<D 3 08?raSfi<^lftAQiS€r, 

o»«*s/y ^>^6 o 8 Srjgrti-sxatromncfi 1 * 

[0130] *t nfO|iiSWtll6 0 9^M 
[0131] p M'V y = >M 6 0 1 5 0 

6 5 o "comtikm* 6 o fumaftfi 1 * 5 - £ «t o , in 

12 (b) tC^-f <fc 9 fC, I2^)i&>y^^6 0 

9 co^^^t 1 ^ y>> yt>f KI6 11 «:Mt5 8 & 

9 0 OtoMl^r l 0 WlMfT^oT, 

[0132] HI l 2 ( c ) 5 p i-> 

y ^>»£6 0 l^±<Cj|mi&KR6 1 2£££^Lfc 
RJIIHJ&MK6 l 2lcy-^ttXt4KW>ii 

[0 13 3] »6 0M6»»cj;St, S 2 <z> 
yn>!6 0 8(7)^SlM(j:, a i y ^Vfil 

-ms**im&-c\ *io*jB*s/y 3^B!6 o 7 t» 

2coi|M£ B V>y 0 8 i:WilWIi/- M4 

86*<0*ifeo* 0 3Bf*tt«c«ixfc*3Bf*->y 

wHMSa^y ^16 0 7^rt»«HBitt5 5>S«-e*) 

9 , !2^ B V>y 0 8<Z>*S»#PflH2. 5 

9, *W-Wfifc*«WWtt«J7. 5»-C*>S?5^ 

[0 13 4] »2 0>*MSfiv'y 3 ^i6 0 8|j:M^ 



h^^^^fc^^ B 0 B ttiC^57)\ ^2C0^ H s B ->y ^> 

g6o 8<o±asii?-* v->y trw kji6 i oic^ffc-rs 

[0135] ffia£^*«4&JB 6 0 9 <h eaft^FMMJI 6 

i i ^^^ffifi^ B B B ti^ffi^fc^io*^ B B B ^y ^ 
i6 0 7oM«*^6wt', jK^y-^m»<oti 

flntt^Cft^o 

10 [0 13 6] y — KK ><h:ft6 n g^Sa*^ 

*&#9JI6 0 9 ^ p^v-y n>-s^6 o i <DT**/i>m& 

[0137] 

LT. K 1 (0***1 1 K 2 0*»»f t ^ & ft 

v t ft 5 <o&*ffias»fittt::«n"C v ^Iio 

*»*l^rt«li:ttlt5wc, M^h^Kt 

#s*ct»t>&r, a*y-^««oa*n«:Kihi-s- 

[Hffi<fca*ftlft9n 

[Hll] (a) - (c) tt»l(D*lfc«ttfC«5¥*f*: 
30 [12] (a)' - (c) tt*irojHS»»c«5*»# 

sg«<o»5t*fto*xa«r^-*-«ffiH-e«)S, 

[13] (a) - (c) fi» 2 <0a*»aiC« 

K«^a8jg*-fe^«-xs«:^-*-»fffiEi-c*>5o 

[14] (a) - (c) tt»2<^aifi»ttJC«6**ft: 

[us] (a) - ( c ) tta3<oaa»««cff5*a# 

[16] (a) - (c) tt»3<7>aa»ttfC«5*** 

K«o«it*jsfew#xa*:^-r*Bia-e«>s. 

40 [17] (a) - (c) fi^4fiOH3i£^(C^5*** 

[is] (a) - (c) tta4^aa»«tc«-5**w 
gE«<75«iig*ffi<75#xa*:^-r»fffiEi-e*>^o 

[19] (a) - (c) l*a5 0>*«»«lw«S¥*fc 
SER^»iiS*ffi^*xa$r7Fi-»fffiia-efe€>, 

[110] (a) - (c) lt«5(0|IK)BttlCffi6** 
fls$6R<7)Wit*r&(0«-xa^:^-rWfffil2I-C*>5o 

[111] (a) - (c) «i»6<75*»^ffilC«5*« 
*ggB^«it*fe^*xa^^i-Wfffi[2|-C*>6o 

so [112] (a) - (c) aa6<oaa»tt(c{KS4&w 



4#i*Sg 3 2 0 9 7 3 1 ^- 
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4 0 1 




[El 1 3] 


(a) - (d) ni£&<D¥mfrmm<omi&jj 




4 0 2 










4 0 3 








4 0 4 




10 1 






4 0 5 




10 2 






4 0 6 




1 0 3 






4 0 7 


!R 1 (7)^ a s B ^y 3 


10 4 


* * IE <rM RCj *r S ^ tly^ 




4 0 8 




10 5 


is}) =i 




4 0 9 


fg2CD3M£ H V>y ayi 


10 6 




10 


4 1 0 




10 7 


gri 0}Mjgfl->y =3 Vfig 




4 11 


^-^>v-y -y-^r kh 


10 8 


^ 2 0#3gfl y =i >-JR 




4 12 




10 9 


1 r\~\^ \SJ l/A* rl/V / til 




4 13 




110 






5 0 1 




111 


JIMt&lMt 




5 0 2 




112 






5 0 3 




2 0 1 






5 0 4 




2 0 2 






5 0 5 




2 0 3 






5 0 6 




2 0 4 
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5 0 7 


^i <DW&£k^v = >s 


2 0 5 


v/ y =x 




5 0 8 




2 0 6 


i^^f K ^< — ^ — 




5 0 9 




2 0 7 


gr 1 oMg^a^y =^JS[ 

>w " fru no ^ s ^ its** 




5 10 




2 0 8 






5 11 




2 0 9 


\ *\ \u \sj ifj*± ma. / i=j 




5 12 




2 10 






5 13 




2 11 






6 0 1 




2 12 






6 0 2 




3 0 1 






6 0 3 




3 0 2 
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6 0 4 




3 0 3 






6 0 5 


y = >mitm 


3 0 4 






6 0 6 


-y--f K^t^/M^-t- 


3 0 5 






6 0 7 




3 0 6 


-y--r k # — /u^^<— t^— 




6 0 8 




3 0 7 


Wavy =*^Ji 




6 0 9 




3 0 8 






6 10 




3 0 9 






6 1 1 




3 1 0 






6 12 




3 1 1 






6 13 




3 1 2 


^111 









(14) 



#rF3?3 2 0 9 7 3 1 




(15) 



mvtm 3 2 0 9 7 3 m- 




(16) ftift&3 2 0 9 7 3 I 
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3 2 0 9 7 3 1 ^- 
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